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ACS reports integrated bioprocess for bio-based
4HPAA polymer from glucose, achieving
commercial-quality materials.

Protolabs alerts businesses to upcoming PFAS
regulations in Minnesota and New Mexico,
advising proactive transition.

Toray unveils ultra-high-temperature preceramic
resin TC1810 and fast-cure prepreg 3960-FC for
aerospace.

Bio-based epoxy/polyester resins achieve
comparable performance to fossil-derived
materials with chemical recyclability.

Demgy Group develops FLAXCOMP®: 100%
recyclable bio-based thermoplastic composite
from flax fiber and cornstarch.

High-performance polymers and recycling
technologies enhance energy efficiency in
construction.

Hexcel innovates rapid-curing HexPly M51
prepreg and 15% bio-based carbon HexPly M949
for high-rate production.

IMG Group launches Everbio Innovation Hub with
€15M, advancing solvent-free perPETuity®
delamination for PET.

ACS reports machine learning extends
contaminant persistence modeling from small
molecules to polymers.

Swiss startup Depoly launches pilot plant for PET
chemical depolymerization, recovering high-purity
monomers.

ACMA announces new technology for large-scale
recycling of composite wind turbine blades,
reducing landfill waste.

SNS Insider forecasts chemical recycling market
to reach USD 25.79 Billion by 2035, driven by
circular economy.

IDTechEx research highlights high-performance
polymers shaping the future of advanced
semiconductor packaging.

Sumitomo Chemical to acquire Koei Chemical to
strengthen its business portfolio and enhance
market competitiveness.

WSU develops low-toxicity method to transform
waste wind turbine blades into stronger
thermoplastics.

European REWIND project repurposes wind
turbine blades for EV components, achieving
>90% prediction accuracy.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

@ Is your supply chain PFAS-free by 2032?

New regulations in Minnesota and New Mexico mandate phasing out non-essential PFAS by 2032. This will
ripple globally. Are your material selections and product designs proactively transitioning to avoid market
access restrictions and legal risks?

® Are you investing enough in chemical recycling?

The chemical recycling market is projected to reach $25.79 billion by 2035. Technologies like light-activated
depolymerization (DePoly) and solvent-free delamination (IMG Group) are producing virgin-quality monomers
from complex waste. Are you securing future feedstocks or risking obsolescence?

© How will Al accelerate your materials R&D;?

Machine learning is revolutionizing materials discovery, predicting properties and guiding automated
experimentation. Competitors are establishing AI-driven hubs (Singapore A-HUB) to drastically cut
development time. Is your R&D; leveraging Al to stay competitive or falling behind?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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® ChemRecy Critical New feedstocks Disrupts virgin
® PFAS-Free Critical New market Regulatory risk
® AI/ML Mat Critical R&D; acceleration Competitor lag
® BioPoly Opp. Sustainable products Cost parity
® WindRecy Opp. Circular economy Waste disposal
® AeroComp Opp. Lightweighting Tech lag
® MedPoly Ref. Niche medical apps Slow adoption
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® ELM Reg Ref. Future market Regulatory hurdles
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I Deep Dive @ — Rapid Prototyping for Aerospace Composites

#10 | 2026/07/06 | Plastics Today | Tech Novelty® ® ® ® O Proximity® ® ® ® O Market Impact® ® ® ® O Data
Reliability® ® ® ® O US/EU Relevancceo ® ® ® ®

Greene Tweed has introduced a rapid prototyping process that cuts development time for aerospace
composite components by almost 50%. This innovation centers on their Xycomp DLF high-performance
thermoplastic composites, engineered to replace metals with significant weight savings, enhanced stiffness,
and superior strength.

The process integrates advanced computational simulations, optimized manufacturing, and accelerated
material characterization. This enables faster market entry for new designs in advanced air mobility, defense,
and energy sectors, crucial for meeting demands for lightweight, durable components in extreme
environments.

P Strategic Analyst's Perspective

Strategic Analyst's Perspective: This 50% reduction in prototyping time is a game-changer,
potentially accelerating aerospace development cycles by years. The published numbers appear
realistic, reflecting a combination of material science and process optimization. A key technical
barrier is scaling this rapid process to complex, large-scale components while maintaining
stringent aerospace quality. [Opportunity] for US/EU OEMs and device manufacturers to rapidly
iterate and deploy next-gen aircraft designs, gaining a significant competitive edge. [Threat]
for those reliant on traditional, slow composite development, risking market share loss. Next
Actions: [R&D;] Evaluate Greene Tweed's Xycomp DLF and rapid prototyping capabilities by
end-Q3 2026. [Procurement] Assess current composite supply chain for similar rapid
development capabilities.

I Deep Dive @ — Light-Activated PET Chemical Recycling

#01 | 2026/07/08 | Plastics Today | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® O Data
Reliability® ® ® ® O US/EU Relevancco @ ® ® ®

Swiss startup DePoly has launched a showcase plant demonstrating a light-activated chemical
depolymerization process that converts post-consumer PET waste into virgin-quality raw materials in under
60 minutes. This method operates without high temperatures or pressures, effectively processing mixed,
colored, and contaminated PET.

The technology vyields purified terephthalic acid (PTA) and monoethylene glycol (MEG) suitable for high-value
applications like food-grade packaging and textiles. This significantly expands recyclable plastics' scope,
reduces reliance on fossil feedstocks, and accelerates the circular economy for PET.
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» Strategic Analyst's Perspective

Strategic Analyst's Perspective: DePoly's light-activated, low-energy PET depolymerization is a
significant advancement, potentially overcoming limitations of traditional chemical recycling
(high energy, specific waste streams). The 'under 60 minutes' claim is impressive but needs
validation for diverse, real-world waste inputs at scale. Technical barriers include long-term
catalyst stability and efficient light distribution in large reactors. [Opportunity] for US/EU
materials suppliers and OEMs to secure high-purity recycled PET feedstocks, meet sustainability
targets, and reduce fossil dependence. [Threat] for traditional virgin PET producers and
mechanical recyclers if this technology scales rapidly. Next Actions: [R&D;] Initiate technical
due diligence on DePoly's process and output purity by end-Q3 2026. [Business Dev] Explore
potential licensing or partnership opportunities with DePoly.
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I Deep Dive @ — AI/ML for Accelerated Materials Discovery

#04 | 2026/07/06 | MDPI | Tech Novelty® ® ® ® O Proximity® @ OOO Market Impact® ® ® ® O Data Reliabilitye®e® ® ®
US/EU Relevancco o ® ® @

Machine learning (ML) is revolutionizing materials science by leveraging computational methods to predict
properties, identify structure-property relationships, and discover novel materials from vast datasets. This
significantly reduces the need for extensive experimental validation through high-throughput virtual

screening.

Polymer informatics, using molecular fingerprints and repeat-unit descriptors, is driving advancements in
polymer research and design. Closed-loop workflows integrate ML with automated experimentation, creating

self-driving laboratories that optimize the entire discovery process with minimal human intervention.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: The promise of ML in materials science is immense,
fundamentally changing how new polymers are conceived and developed. The published
concepts are academically sound, but widespread commercialization of fully 'self-driving
laboratories' is still 5+ years away, requiring robust data infrastructure and validated models
across diverse material classes. [Opportunity] for US/EU technology licensors and IP holders to
develop and commercialize ML platforms and algorithms for materials R&D.; [Threat] for
companies relying solely on traditional trial-and-error R&D;, as competitors adopting ML will
achieve faster time-to-market and superior material properties. Next Actions: [R&D;] Establish
an internal task force to evaluate ML tools and develop a pilot project for polymer property
prediction by end-Q4 2026. [Strategy] Assess competitor investments in AI-driven materials
discovery.

I Other Notable Articles

Oerlikon Unveils High-Performance PFAS-Free Thin Film Coatings for Electronics, Aerospace, and Automotive Industries Amidst Tightening Global
Regulations (Oerlikon)
Tech Novelty® @ ® OO Proximity® @ @ ® O Market Impacte @ @ @ O

Critical PFAS-free coating solutions for multiple industries, addressing urgent regulatory pressure.

Protolabs Alerts Businesses to Upcoming PFAS Regulations in Minnesota and New Mexico, Advising Proactive Transition to Alternative Materials by 2032
(Protolabs)
Tech Novelty® OOOO Proximity® ® ® ® ® Market Impacte ®e @ @ ®

Urgent alert on US PFAS regulations, demanding immediate supply chain review and material transition
planning.

IMG Group Launches Everbio Innovation Hub with €15 Million from C2 Capital Partners, Advancing Circular Polymer Innovation Including Solvent-Free
perPETuity® Delamination for Virgin-Quality PET (TexData International)
Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impacte ® @ @ O

Significant EU investment in solvent-free PET recycling from multilayer plastics, boosting circular economy.

European REWIND Project Repurposes Decommissioned Wind Turbine Blades for EV Components, Achieves Over 90% Mechanical Behavior Prediction
Accuracy (SpecialChem (REWIND project))
Tech Novelty® ® ® ® O Proximity® @ @ OO Market Impacte ® @ ® O

EU project successfully repurposes wind blades for EVs, with high prediction accuracy for recycled material

performance.

Michigan State University Develops Highly Radiopaque Polyether Polymer for Non-Surgical Monitoring of Implanted Medical Devices via X-ray and CT
Scans (Michigan State University (MSU) Polymer Engineering Lab)
Tech Novelty® @ ® ® O Proximity® ® OOO Market Impacte ® @ @ O
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Novel radiopaque polymer from MSU enhances visibility of medical implants, enabling non-surgical

monitoring.
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I Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

I Immediate (this week)

e [Procurement] Review all active supply chains for PFAS exposure, especially for products sold in
Minnesota and New Mexico, and identify alternative material options.

e [Strategy] Conduct a rapid assessment of major competitors' investments and partnerships in
chemical recycling technologies to identify immediate threats and opportunities.

I Short-term (1 month)

e [R&D;] Formulate a strategic roadmap for integrating AI/ML tools into materials discovery and
optimization workflows, starting with a pilot project.

¢ [Business Dev] Initiate discussions with leading bio-based polymer and composite suppliers (e.g.,
Demgy, Arkema) to evaluate new sustainable material lines for product integration.

I Medium-long term (quarter+)

¢ [Legal/IP] Establish a dedicated team to monitor the evolving regulatory landscape for Engineered
Living Materials (ELMs) and advanced recycling technologies globally.

e [Executive] Develop a comprehensive circular economy strategy, including end-of-life solutions for
composite products (e.g., wind turbine blades), to align with future market demands and regulations.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-11
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#01 DePoly Unveils Light-Activated Chemical
Depolymerization Plant in Switzerland, Converting PET
Waste to Virgin-Quality Monomers in Under 60
Minutes

Published July 08, 2026  Plastics Today  USA

| overview

Swiss startup DePoly has launched a showcase plant in Monthey, Switzerland,
demonstrating a light-activated chemical depolymerization process that converts
post-consumer PET plastic waste into virgin-quality raw materials in under 60
minutes. This innovative method operates without high temperatures or pressures,
effectively processing mixed, colored, and contaminated PET. The technology is
poised to significantly expand the scope of recyclable plastics, reduce reliance on
fossil feedstocks, and accelerate the circular economy for high-value applications like

food-grade packaging and textiles.



| N DEPTH

Key Findings

Swiss startup DePoly has inaugurated its first PET depolymerization showcase plant in
Monthey, Switzerland, demonstrating a groundbreaking light-activated chemical process
that converts post-consumer and post-industrial PET waste into virgin-quality raw
materials in under 60 minutes. This facility is a critical step towards commercializing
advanced plastic recycling, capable of processing mixed, colored, and contaminated PET
to yield purified terephthalic acid (PTA) and monoethylene glycol (MEG) without the

need for high temperatures or pressures.

Technical Details

DePoly's proprietary technology utilizes a novel light-activated chemical
depolymerization process. Unlike traditional thermal or high-pressure methods, this
approach efficiently breaks down PET polymer chains into their constituent monomers at
milder conditions, significantly reducing energy consumption and operational
complexity. The resulting PTA and MEG are of a purity equivalent to virgin materials,
making them suitable for demanding applications, including food-grade packaging,
high-performance textiles, automotive components, and electronics. The ability to
handle diverse and challenging waste streams, such as opaque and multilayered PET,

addresses a major limitation of conventional mechanical recycling.

Background & Context

The global plastic waste crisis and the imperative for sustainable resource management
have intensified the search for effective recycling solutions. While mechanical recycling
has its merits, it often struggles with heavily contaminated or mixed plastic streams,
leading to downcycling or landfilling. Chemical recycling technologies, particularly
depolymerization, offer a pathway to truly circular plastic economies by returning
polymers to their fundamental building blocks. This approach not only diverts waste
from landfills and incinerators but also reduces the industry's reliance on virgin fossil-
based feedstocks, thereby contributing to lower carbon emissions and increased

resource efficiency.



Strategic Significance & Outlook

The successful launch of DePoly's demonstration plant marks a pivotal moment for the
advanced plastic recycling sector. By proving the commercial viability and scalability of
its low-energy, high-efficiency process, DePoly is positioned to become a key player in
the transition to a circular plastics economy. The production of virgin-quality monomers
from challenging waste streams opens new possibilities for brands to meet sustainability
targets and regulatory requirements for recycled content. This innovation is expected to
significantly impact industries that rely heavily on PET, fostering a more sustainable and

resource-independent future for polymer production globally.

Source: https://www.plasticstoday.com/materials/swiss-startup-depoly-1%C3%A4nces-pet-

depolymerization-plant
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#02 Ineos and Recuro Announce Plans for Renewable-
Powered Chemical Recycling Facility in Norway,
Targeting 33,000 Metric Tons of Plastic Waste Annually

Published July 09, 2026  Eco-plastics in Packaging UK

Eco-plastics in F

| overview

Ineos and Norwegian recycler Recuro are partnering to establish "Full Circle," a
chemical recycling plant at Ineos' polymer site in Bamble, Norway, designed to
process up to 33,000 metric tons of end-of-life plastic waste annually using pyrolysis
technology. Powered by renewable energy, the facility will recover oil and gas
fractions to produce virgin-quality recycled polyethylene (PE) for demanding
applications such as food and medical packaging. This initiative directly supports EU
packaging waste regulations and accelerates the transition to a circular plastics

economy.



| N DEPTH

Key Findings

Ineos and Norwegian recycling company Recuro have announced a partnership to
develop "Full Circle," a chemical recycling facility at Ineos' polymer site in Bamble,
Norway. This ambitious project aims to process up to 33,000 metric tons of end-of-life
plastic waste annually, utilizing pyrolysis technology. Crucially, the plant will be powered
by renewable energy and is designed to recover oil and gas fractions, which will then be
used to produce virgin-quality recycled polyethylene (PE) specifically for demanding

applications, including food and medical packaging.

Technical Details

The "Full Circle" facility will employ advanced pyrolysis technology, a process that
thermally decomposes plastic waste in the absence of oxygen to produce pyrolysis oil
and gas. These recovered hydrocarbon streams will then serve as feedstocks for Ineos’
existing polymer production processes, effectively creating new, virgin-quality PE
polymers that are indistinguishable from those made from fossil resources. The
integration of renewable energy sources into the plant's operations will significantly
reduce its carbon footprint, establishing a more sustainable and environmentally
responsible production cycle. This closed-loop system is vital for enabling the use of
recycled content in highly regulated sectors where material purity and safety are

paramount.

Background & Context

The intensifying global focus on plastic waste reduction and the push for a circular
economy, particularly driven by stricter regulations like the EU's packaging waste
directives, are accelerating the adoption of chemical recycling technologies. Mechanical
recycling, while valuable, often faces limitations when dealing with mixed, contaminated,
or multilayer plastic waste, leading to a degradation in material quality. Chemical
recycling offers a solution to these challenges by breaking plastics down to their
molecular building blocks, allowing for the creation of high-purity recycled polymers.
The collaboration between a major chemical producer like Ineos and a recycling
specialist like Recuro underscores the industry's commitment to scaling these advanced

solutions.



Strategic Significance & Outlook

The establishment of the "Full Circle" facility represents a significant advancement in
Norway and Europe's efforts towards a circular plastics economy. Its substantial
processing capacity of 33,000 metric tons annually will divert a considerable volume of
plastic waste from incineration or landfill, reintroducing it into the value chain as high-
quality raw material. This project will serve as a critical model for renewable-powered
chemical recycling, demonstrating how industrial-scale operations can contribute to
both waste reduction and reduced reliance on fossil resources. Its success is expected to
catalyze further investments and technological innovations across the industry, driving

progress towards a more sustainable future for plastics manufacturing.

Source: https://ecoplasticsinpackaging.com/processes/recycling/ineos-and-recuro-plan-chemical-

recycling-facility-in-norway/
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#03 Bio-Based Polymers, Including PLA and PHA:s,
Spearhead Performance and Sustainability
Advancements in Packaging, Automotive, and
Construction Sectors

Published July 02, 2026  Patsnap Eureka  Unknown

| overview

A significant paradigm shift towards bio-based polymeric materials, driven by
sustainability imperatives and the reduction of fossil fuel dependence, is underway.
Engineered bio-based polymers like PLA and PHAs are evolving rapidly through
biotechnology and green chemistry, now matching or exceeding the performance of
conventional materials. These innovations are critical for achieving carbon neutrality

and emission reductions across packaging, automotive, and construction industries.



| N DEPTH

Key Findings

The material science landscape is experiencing a significant paradigm shift towards bio-
based polymeric materials, propelled by global sustainability goals and the urgent need
to reduce reliance on fossil fuels. Engineered bio-based polymers, notably Polylactic Acid
(PLA) and Polyhydroxyalkanoates (PHAs), are increasingly demonstrating performance
comparable to, and in some cases surpassing, conventional materials in industrial
applications. This evolution, fueled by advancements in biotechnology and green
chemistry, is crucial for achieving carbon neutrality and emission reduction targets,

particularly within the packaging, automotive, and construction sectors.

Technical Details

Bio-based polymers are derived from renewable biomass sources, such as corn starch,
sugarcane, or bacterial fermentation, offering a sustainable alternative to petroleum-
derived plastics. PLA, for instance, offers high stiffness and transparency, making it ideal
for various packaging applications, while PHAs provide excellent biodegradability and
flexibility, suitable for medical implants, agricultural films, and specialty packaging.
Recent advancements have focused on enhancing the functionality and performance of
these materials, enabling them to meet stringent industrial requirements. This includes
improving their thermal stability, mechanical strength, and processability, often through
the incorporation of various additives or blending with other polymers. The underlying
biotechnology enables precise control over polymer properties, allowing for tailored

solutions for specific application demands.



Background & Context

The push for bio-based materials is rooted in pressing global challenges: escalating
plastic waste, climate change, and the finite nature of fossil resources. Regulatory bodies
worldwide are implementing stricter environmental policies, while consumer demand for
eco-friendly products continues to grow. These factors compel industries to seek
alternatives that offer both high performance and environmental responsibility. Bio-
based polymers contribute to the circular economy by being derived from renewable
sources, often having a lower carbon footprint during production, and in many cases,
offering biodegradable or industrially compostable end-of-life options. The focus is now
on developing multi-functional bio-based polymers that not only reduce environmental

impact but also deliver superior performance characteristics without compromise.

Strategic Significance & Outlook

The increasing maturity and versatility of bio-based polymeric materials represent a
significant opportunity for industries to decouple growth from fossil resources. As
research continues to advance, the cost-effectiveness and scalability of these materials
are expected to improve, facilitating broader adoption across numerous industrial
applications. The development of next-generation bio-based polymers with enhanced
properties will be critical for addressing complex engineering challenges and expanding
their market penetration. Ultimately, the shift towards these sustainable alternatives will
play a vital role in achieving global carbon reduction targets and fostering a more

resilient and circular economy for materials worldwide.

Source: https://eureka.patsnap.com/report-which-bio-based-polymeric-materials-are-best-for-industrial-

applications
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#05 Machine Learning in Materials Science Accelerates
Discovery with Polymer Informatics and Closed-Loop
Workflows

Published July 06, 2026  MDPI  Switzerland

| overview

Machine learning (ML) is revolutionizing materials science by leveraging
computational methods to predict properties, identify structure-property
relationships, and discover novel materials from vast datasets. This approach
significantly reduces the need for extensive experimental validation through high-
throughput virtual screening and supports closed-loop workflows that integrate ML
with automated experimentation and characterization. Specifically, polymer
informatics, using molecular fingerprints and repeat-unit descriptors, is driving

substantial advancements in polymer research and design.
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Key Findings

Machine learning (ML) has firmly established itself as a transformative computational
methodology in materials science, enabling unprecedented capabilities in predicting
material properties, deciphering complex structure-property relationships, and
accelerating the discovery of novel candidate materials. This review highlights ML's
pivotal role in facilitating high-throughput virtual screening, which drastically reduces the
need for extensive experimental trials, and in supporting advanced closed-loop
workflows that seamlessly integrate ML algorithms with automated experimentation and

characterization techniques.

Technical Details

At its core, ML in materials science involves training algorithms on existing materials data
—which can include anything from atomic configurations and chemical compositions to
synthesis parameters and experimental property measurements—to infer underlying
patterns and make predictions. For polymers, a subfield known as polymer informatics
utilizes specialized data representations, such as molecular fingerprints and repeat-unit
descriptors, to encode structural information. These descriptors allow ML models to
accurately predict macroscopic properties of polymers, enabling the design of materials
with desired characteristics. The synergy between ML and automated experimental
platforms is particularly powerful, creating self-driving laboratories where ML guides
synthesis, predicts outcomes, and refines models based on real-time experimental
feedback, thereby optimizing the entire discovery process with minimal human

intervention.



Background & Context

Historically, materials discovery has been a labor-intensive, costly, and often
serendipitous process, relying heavily on trial-and-error experimentation. The
exponentially growing demand for new materials with tailored properties for diverse
applications, from sustainable energy to advanced electronics, necessitates a more
efficient paradigm. ML addresses this by systematically exploring vast compositional and
structural spaces that are inaccessible to traditional methods. By identifying non-obvious
correlations within complex datasets, ML not only accelerates the pace of discovery but
also provides fundamental insights into material behavior, bridging the gap between
theoretical understanding and practical application. This data-driven approach is critical

in an era where speed to market and performance optimization are paramount.

Strategic Significance & Outlook

The integration of ML into materials science signifies a fundamental shift in how new
materials are conceived, developed, and optimized. Its ability to rapidly screen millions of
hypothetical compounds, predict properties with high accuracy, and autonomously
guide experimental design promises to unlock breakthroughs across multiple industries.
For polymers, this means faster development of advanced composites, bio-based
plastics, and functional materials with enhanced durability, recyclability, and
performance. As ML models become more sophisticated and data infrastructures more
robust, we can anticipate a future where materials discovery is not just faster but also
more targeted, sustainable, and economically viable, leading to profound impacts on

global manufacturing and technological innovation.

Source: https://www.mdpi.com/2673-8392/6/7/150
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#06 COMY Environmental Technology Drives Circular
Polymer Production, Transforming Plastic Waste into
Virgin-Quality Feedstocks via Depolymerization and
Pyrolysis

Published July 02, 2026  COMY Environmental Technology = Unknown

| overview

COMY Environmental Technology is spearheading advanced circular polymer
production technologies, including depolymerization, pyrolysis, and catalytic cracking,
to tackle escalating plastic consumption and inadequate waste management. These
innovative methods enable plastics to re-enter the value chain as virgin-quality
polymers or high-value chemical feedstocks, effectively decoupling production from
fossil resources and significantly reducing carbon intensity. The company is a key
driver in converting plastic waste into oil and monomers, thereby advancing the

circular economy.
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Key Findings

COMY Environmental Technology is actively advancing circular polymer production
technologies, such as depolymerization, pyrolysis, and catalytic cracking, to address the
critical global challenges of increasing plastic consumption and insufficient waste
management. These innovative technologies are designed to efficiently reintroduce
plastic waste into the value chain as virgin-quality polymers or high-value chemical
feedstocks. This process not only aims to decouple polymer production from finite fossil
resources but also to significantly reduce the carbon intensity associated with new plastic

manufacturing.

Technical Details

Circular polymer production technologies involve breaking down plastic waste at a
molecular level to recover its constituent monomers or other valuable chemical
components. Depolymerization, for example, specifically reverts certain polymers back to
their original monomers, while pyrolysis and catalytic cracking processes convert mixed
plastic waste into hydrocarbon fuels like oil and gas. COMY Environmental Technology
specializes in optimizing these processes to efficiently generate oil and monomers from
diverse plastic waste streams. This capability drastically reduces the need for virgin fossil
fuels in new plastic production, minimizes landfill waste, and enables the use of recycled
materials without compromising product quality or performance. The resulting materials

can be utilized in various applications, from new plastic products to fuels.

Background & Context

The global volume of plastic production continues to rise, making plastic waste
management an urgent environmental and economic concern. Traditional mechanical
recycling often struggles with contaminated or mixed plastic types, leading to vast
quantities of plastic being incinerated or sent to landfills. In this context, circular polymer
production technologies offer a transformative solution by re-evaluating plastic waste as
a valuable resource that can be converted into high-value products. This approach is
crucial not only for mitigating environmental pollution but also for ensuring a stable and
sustainable supply of resources for the plastics industry, aligning with broader goals of

resource efficiency and environmental stewardship.



Strategic Significance & Outlook

The circular polymer production technologies championed by COMY Environmental
Technology hold the potential to redefine the future of the plastics industry. The
transition away from fossil fuels and towards sustainable resource utilization is set to be
a cornerstone of industrial policy for decades to come. COMY's technologies are not
merely about converting plastic waste into new products; they represent a significant
step towards transforming energy-intensive manufacturing processes into cleaner, more
efficient ones, thereby contributing substantially to the realization of a true circular
economy. With continued innovation and scalable deployment, the impact of these
technologies is expected to expand dramatically, leading to a more sustainable global

materials economy.

Source: https://www.comyenergy.com/blogs/circular-polymer-production-technology.html
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#07 Singapore's A-HUB, a Collaboration of ATLANT 3D,
A*STAR IMRE, and NAMIC, Accelerates New Materials
Discovery with Al and Atomic-Scale Processing

Published July 09, 2026  Trend Hunter  Singapore

| overview

In Singapore, a new Advanced Materials Development Hub (A-HUB) has been
established through a partnership between ATLANT 3D, A*STAR IMRE, and NAMIC.
This hub integrates Al, atomic-scale processing, and additive manufacturing to
dramatically accelerate the discovery and qualification of novel materials. The
initiative is poised to revolutionize advanced manufacturing by enhancing the speed
and efficiency of materials development, particularly for semiconductors, silicon

photonics, and advanced packaging applications.
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Key Findings

A significant collaboration in Singapore has led to the establishment of the Advanced
Materials Development Hub (A-HUB), involving ATLANT 3D, A*STAR Institute of Materials
Research and Engineering (IMRE), and the National Additive Manufacturing Innovation
Centre (NAMIC). This hub is designed to transform advanced manufacturing by
integrating artificial intelligence (Al), atomic-scale processing, and additive
manufacturing technologies to accelerate the discovery and qualification of novel
materials. The primary goal is to drastically improve the speed and efficiency of material
development for critical sectors such as semiconductors, silicon photonics, and advanced

packaging.

Technical Details

The A-HUB leverages data-driven Al algorithms for high-throughput virtual screening,
efficiently identifying promising material candidates from a vast design space. This
computational power is combined with cutting-edge atomic-scale processing
techniques, which enable precise manipulation and synthesis of materials at the
fundamental level, ensuring unparalleled control over their properties. Furthermore,
additive manufacturing (3D printing) capabilities allow for rapid prototyping and
validation of newly discovered materials, significantly shortening the development cycle
from concept to application. This integrated, closed-loop approach moves beyond
traditional trial-and-error methodologies, enabling the swift development of more

complex and higher-performance materials tailored for specific industrial demands.

Background & Context

The rapid pace of technological advancement in sectors like electronics, aerospace, and
medical devices necessitates continuous innovation in materials science. However,
conventional material discovery and development processes are notoriously time-
consuming and resource-intensive, often creating bottlenecks for advanced
manufacturing. Al-driven materials discovery hubs represent a paradigm shift, merging
materials science with data science to fundamentally redefine these processes.
Singapore's A-HUB stands as a prime example of an international collaborative effort
aiming to lead this cutting-edge field, addressing the global need for accelerated

material innovation to maintain competitive advantage.



Strategic Significance & Outlook

The establishment of the A-HUB reinforces Singapore's position as a global leader in
advanced manufacturing and materials research. The Al-powered platform is expected to
unlock the potential for creating materials with unique and previously unattainable
properties, directly contributing to advancements in semiconductor performance, the
development of next-generation photonic devices, and innovative electronic packaging
solutions. The success of this hub will not only bolster the foundational materials supply
chain for future technological innovations but also enhance global competitiveness by
enabling faster, more efficient, and more sustainable material development across

various high-tech industries.

Source: https://www.trendhunter.com/amp/trends/Al-materials-discovery-hubs
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#08 Michigan State University Develops Highly
Radiopaque Polyether Polymer for Non-Surgical
Monitoring of Implanted Medical Devices via X-ray and
CT Scans

Published July 02, 2026  Michigan State University (MSU) Polymer Engineering Lab  USA

| overview

Researchers at Michigan State University's Polymer Engineering Lab have developed a
novel radiopaque polyether polymer that dramatically enhances the visibility of
implanted medical devices on X-rays and CT scans. This material effectively blocks X-
rays, appearing bright white on imaging, and can be seamlessly integrated into
conventional radiolucent biomedical devices. The innovation enables non-surgical
monitoring for issues like implant migration or degradation, and is compatible with

3D printing for patient-specific applications.
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Key Findings

Researchers at Michigan State University's (MSU) Polymer Engineering Lab have
successfully developed a new radiopaque polyether polymer that significantly improves
the visibility of implanted medical devices under X-ray and CT scans. This innovative
material exhibits strong X-ray blocking capabilities, appearing vividly white on imaging,
and can be easily incorporated into existing radiolucent biomedical devices. This
breakthrough enables non-surgical monitoring of implants, allowing clinicians to detect
issues such as device movement or degradation without invasive procedures, and is

compatible with 3D printing for patient-specific solutions.

Technical Details

The newly developed polyether polymer achieves its radiopacity by strategically
incorporating specific X-ray absorbing elements within its polymer backbone. This
intrinsic property allows the material to effectively attenuate X-rays, providing clear
contrast against surrounding biological tissues in radiographic images. Unlike previous
approaches that often involved external coatings or radio-opaque fillers, this intrinsic
radiopacity ensures uniform and stable visibility. The material’'s compatibility with
common polymer processing techniques, including extrusion and 3D printing, means it
can be readily integrated into a wide range of devices such as catheters, stents, and
orthopedic implants. This enables real-time, non-invasive assessment of device integrity

and position post-implantation, which is critical for patient management.

Background & Context

A persistent challenge in medical device implantation has been the limited visibility of
many polymer-based devices on standard X-ray imaging. This radiolucency makes it
difficult for clinicians to accurately assess the device's exact location, detect potential
migration, or identify structural compromises (e.g., fractures, degradation) without
resorting to more complex or invasive diagnostic methods. Such limitations can lead to
delayed intervention, increased patient anxiety, and potentially the need for secondary
surgical procedures. The MSU innovation directly addresses this critical clinical gap by
providing a material that offers superior diagnostic clarity, enhancing patient safety and

improving long-term device management.



Strategic Significance & Outlook

This radiopaque polyether polymer holds immense potential to revolutionize the field of
implanted medical devices. Its ability to facilitate non-surgical monitoring will streamline
post-operative care, reduce the need for repeat invasive procedures, and lower
healthcare costs. Furthermore, its compatibility with advanced manufacturing techniques
like 3D printing opens doors for the creation of highly customized, patient-specific
implants that can be precisely monitored throughout their functional lifespan. The
technology is expected to be adopted across various biomedical applications, from
cardiovascular devices to orthopedic implants, ultimately leading to improved patient

outcomes and a more efficient diagnostic pathway in clinical practice globally.

Source: https://engineering.msu.edu/news/new-polymer-makes-implanted-medical-devices-more-visible-

X-rays
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#09 Nature Materials Study Calls for Dynamic
Regulatory Framework for Engineered Living Materials,
Citing Unique Risks from Self-Replicating Components

Published July 06, 2026 ~ GENE ONLINE|News & Opinion  Taiwan

| overview

A study published in *Nature Materials* on July 6, 2026, advocates for a specialized
and dynamic regulatory framework for Engineered Living Materials (ELMs).
Researchers highlight that ELMs, which integrate synthetic biology and materials
science for self-repairing or environmentally responsive properties, pose unique risks
beyond current chemical or medical device regulations. The proposed framework
emphasizes continuous, lifecycle-based oversight, crucial due to the self-replicating

and adaptive nature of their biological components.
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Key Findings

A research paper published in *Nature Materials* on July 6, 2026, proposes the urgent
need for a specialized and dynamic regulatory framework for Engineered Living Materials
(ELMs). The researchers argue that ELMs, which combine synthetic biology with material
science to create substances capable of self-repair or environmental responsiveness,
present unique risks not adequately addressed by existing chemical or medical device
regulations. This call to action highlights the challenges associated with governing
materials that incorporate living biological components with inherent adaptive and self-

replicating properties.

Technical Details

Engineered Living Materials (ELMs) integrate living cells or microorganisms directly into a
non-living material matrix, endowing the composite with dynamic, life-like
functionalities. Examples include self-healing concrete that uses bacteria to repair cracks,
or filters that can sense and degrade pollutants. These materials derive their advanced
capabilities from the biological components' metabolic activity, genetic programmability,
and ability to self-organize or reproduce. However, precisely these biological attributes
— their capacity for self-replication, adaptation, and potential for genetic exchange with
environmental organisms — introduce unprecedented regulatory challenges. Traditional
regulations are typically designed for static, inert chemical substances or well-defined

medical devices, failing to account for the dynamic, evolving nature of ELMs.

Background & Context

The field of ELMs is experiencing rapid growth, with potential applications spanning
construction, biomedicine, environmental remediation, and beyond. However, the
successful and safe commercialization of these groundbreaking materials is contingent
upon establishing a robust and adaptive regulatory landscape. Without clear guidelines,
innovators face uncertainty, and the public could be exposed to unforeseen risks. The
current regulatory vacuum means that ELMs often fall into gray areas, inadequately
covered by either chemical control laws or medical device directives. This study
underscores the critical gap between scientific advancement and regulatory readiness,
urging policymakers to develop forward-thinking frameworks that can keep pace with

technological innovation.



Strategic Significance & Outlook

The proposed dynamic regulatory framework emphasizes continuous, lifecycle-based
oversight, meaning that ELMs would be monitored and assessed from their design and
manufacturing phases through to their use and eventual disposal. This approach allows
for flexibility and adaptation as scientific understanding of ELMs evolves and as new
applications emerge. Adopting such a framework is vital for fostering responsible
innovation, building public trust, and unlocking the full potential of ELMs to deliver
sustainable and transformative solutions across various sectors. International regulatory
bodies and policymakers are expected to consider these recommendations to develop
comprehensive guidelines that specifically address the complex and unique

characteristics of engineered living materials globally.

Source: https://www.geneonline.com/researchers-propose-dynamic-regulatory-framework-for-

engineered-living-materials/
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#10 Oerlikon Unveils High-Performance PFAS-Free Thin
Film Coatings for Electronics, Aerospace, and
Automotive Industries Amidst Tightening Global
Regulations

Published July 02, 2026  Oerlikon  Switzerland

| overview

Oerlikon has introduced high-performance PFAS-free thin film coatings for a wide
range of industries, including electronics, aerospace, automotive, and food packaging,
in response to escalating global PFAS regulations and environmental concerns. These
advanced thin film technologies offer superior wear resistance, friction reduction, and
chemical stability, delivering performance comparable to traditional PFAS-containing
coatings without the environmental burden. This initiative provides a critical solution
for industries navigating regulatory challenges and seeking safer, more sustainable

material alternatives.
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Key Findings

Oerlikon has announced the launch of high-performance PFAS-free thin film coating
solutions, addressing the escalating global regulatory scrutiny and environmental impact
concerns surrounding Per- and Polyfluoroalkyl Substances (PFAS). These advanced
coatings are designed for a diverse array of industries, including electronics, aerospace,
automotive, and food packaging. The new thin film technologies offer exceptional wear
resistance, friction reduction, and chemical stability, providing performance
characteristics that rival or exceed traditional PFAS-containing coatings, but without the

associated environmental hazards.

Technical Details

Oerlikon's PFAS-free thin film technologies utilize sophisticated deposition processes,
such as Physical Vapor Deposition (PVD) and Chemical Vapor Deposition (CVD), to create
extremely thin, dense, and uniform layers on substrate surfaces. These coatings are
engineered with specific chemical compositions and microstructures to replicate the
critical functionalities previously provided by PFAS, including hydrophobicity,
oleophobicity, thermal stability, and low friction. For example, they can provide corrosion
protection for electronic components, enhance wear resistance for aerospace parts,
reduce friction in automotive systems, and improve barrier properties in food packaging.
This approach not only extends the lifespan and enhances the performance of products
but also completely eliminates the use of environmentally harmful PFAS, aligning with

global sustainability goals.

Background & Context

PFAS compounds, often referred to as "forever chemicals,” have been widely used across
numerous applications due to their unique properties. However, their persistence in the
environment and documented health risks have led to increasing global regulatory
pressure, with some regions, like Minnesota, targeting the elimination of non-essential
PFAS by 2032. Industries worldwide are consequently in urgent need of high-
performance, safe, and compliant PFAS alternatives. Oerlikon's strategic announcement
directly responds to this regulatory imperative and the growing market demand for
sustainable material solutions, positioning the company as a leader in environmentally

responsible material innovation.



Strategic Significance & Outlook

Oerlikon's PFAS-free thin film coatings represent a crucial solution for industries
grappling with the twin challenges of regulatory compliance and environmental
responsibility. These technologies will serve as foundational enablers for innovation,
supporting lighter-weight and more durable structures in aerospace, enhanced efficiency
and safety in automotive, and improved reliability and miniaturization in electronics. As
the global demand for PFAS alternatives continues to accelerate, Oerlikon is poised to
solidify its position as a leading provider of sustainable high-performance material
solutions. The broader adoption of these technologies will contribute significantly to
global efforts to reduce pollution, protect public health, and transition towards a more

sustainable industrial future.

Source: https://www.oerlikon.com/en/about-us/sustainability/advanced-pfas-free-coatings/
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#11 Greene Tweed Slashes Aerospace Composite
Prototyping Time by Half with Xycomp DLF,
Accelerating Component Development for Advanced
Air Mobility

Published July 06, 2026  Plastics Today  USA

| overview

Advanced materials supplier Greene Tweed has introduced a rapid prototyping
process that cuts development time for aerospace composite components by almost
50%. This breakthrough focuses on their Xycomp DLF material, high-performance
thermoplastic composites engineered to replace metals with significant weight
savings, enhanced stiffness, and superior strength. The innovation addresses the
growing demand in advanced air mobility, defense, and energy sectors for
lightweight, durable components capable of withstanding demanding operational

environments, significantly accelerating market entry for new designs.
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Key Findings

Greene Tweed, a leading advanced materials supplier, has unveiled a groundbreaking
rapid prototyping process that reduces the development time for aerospace composite
components by nearly 50%. This innovation is centered on their Xycomp DLF material, a
high-performance thermoplastic composite designed to replace traditional metals. The
new process enables accelerated design and validation, offering significant advantages in

weight reduction, stiffness, and strength for critical aerospace applications.

Technical Details

The new rapid prototyping process developed by Greene Tweed integrates advanced
computational simulations, optimized manufacturing techniques, and accelerated
material characterization methodologies. This comprehensive approach drastically
shortens the development cycle. Specifically, for aerospace applications demanding
stringent performance criteria, the process achieves substantial weight savings, typically
exceeding 15-30% compared to metallic counterparts, while delivering superior
mechanical properties such as enhanced specific stiffness and strength. The process
minimizes design iterations and facilitates a faster transition to physical testing phases.
Xycomp DLF, a dispersed long fiber reinforced composite, is known for its excellent
impact resistance and fatigue properties, making it ideal for high-stress aerospace

environments.

Background & Context

The aerospace industry is under constant pressure to improve fuel efficiency and reduce
carbon emissions, making lightweighting a paramount design objective. Emerging
sectors like Advanced Air Mobility (AAM) and space exploration further demand
materials that offer unprecedented performance-to-weight ratios and cost-effectiveness,
which traditional metals often cannot meet. However, composite component
development has historically been complex and time-consuming, acting as a bottleneck
for new technology adoption. Greene Tweed's innovation directly addresses these
challenges by offering a swift and cost-effective solution for advanced composite part

development.



Strategic Significance & Outlook

The reduction of prototyping time by almost 50% is expected to significantly accelerate
the adoption of composite technologies across the aerospace sector. Greene Tweed is
poised to expand its supply of lightweight, durable components, leveraging Xycomp DLF
for high-demand markets including advanced air mobility, defense, and energy. This
technological breakthrough will enable customers to bring their innovative products to
market faster, enhancing design flexibility and allowing for the rapid development of
more complex and optimized components. Ultimately, this will have a profound impact
on both the performance and sustainability of aircraft and advanced aerial platforms
globally, contributing to more efficient and environmentally friendly aerospace

operations.

Source: https://www.plasticstoday.com/automotive-mobility/greene-tweed-slashes-aerospace-

composite-prototyping-time-by-half
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#12 Green TiO, for 3D Printing Enhances Imaging
Contrast and UV Stability in Biocompatible
Photopolymer Resins for Medical and Dental
Applications

Published July 10, 2026  XMTIO2  Unknown

| overview

Amidst the booming 3D printing market, demand for high-performance, sustainable
raw materials, particularly "green TiO,," is surging. Green TiO; is being integrated into
biocompatible photopolymer resins for medical and dental applications (e.g., crowns,
surgical guides) to enhance imaging contrast and ensure UV stability. Nano-scale
green TiO; is also engineered for high-resolution DLP printers, offering superior
dispersion and enhanced photocatalytic activity for next-generation functional

printing.
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Key Findings

The rapidly expanding 3D printing market is witnessing a significant surge in demand for
high-performance and sustainable raw materials, with a particular focus on "green TiO,."
This advanced form of titanium dioxide is being integrated into biocompatible
photopolymer resins, especially for medical and dental applications such as crowns and
surgical guides, where it notably enhances imaging contrast and ensures robust UV
stability. Furthermore, nano-scale green TiO; is specifically engineered for high-
resolution Digital Light Processing (DLP) printers, providing superior dispersion and
enhanced photocatalytic activity, thereby enabling next-generation functional printing

capabilities.

Technical Details

"Green TiO," refers to titanium dioxide produced through environmentally friendly
processes, maintaining or improving upon the properties of conventional TiO,. When
incorporated into biocompatible photopolymer resins, this material significantly
improves the visibility of 3D printed medical and dental devices in imaging modalities
like X-rays and CT scans, a crucial feature for diagnostic and post-operative assessment.
Its UV stability protects printed parts from degradation when exposed to ultraviolet light,
ensuring long-term integrity. For high-resolution DLP printing, nano-scale green TiO; is
critical. Its optimized particle size and surface chemistry ensure excellent dispersion
within the photopolymer resin, leading to homogeneous prints with intricate details. The
enhanced photocatalytic activity of these nanoparticles can also impart additional
functionalities, such as antimicrobial properties or self-cleaning capabilities, to the final

3D printed products.



Background & Context

3D printing technology continues to revolutionize diverse sectors, from personalized
medicine to complex industrial manufacturing. As its applications expand, there is a
growing imperative for materials that offer not only high performance and
biocompatibility but also sustainability. Traditional materials often presented limitations
in areas such as radiographic visibility for medical devices or long-term stability under
UV exposure. The advent of innovative raw materials like "green TiO," addresses these
challenges, acting as a key enabler for broadening the scope and sophistication of 3D
printing applications, particularly in regulated industries where material safety and

performance are paramount.

Strategic Significance & Outlook

The integration of green TiO; is set to accelerate the adoption of 3D printing in medical
and dental fields, improving diagnostic accuracy and enhancing the longevity of printed
devices, which will directly elevate the quality of patient care. Beyond medical
applications, the functional enhancements provided by nano-scale TiO, will enable the
3D printing of more complex and functional micro-devices and sensors, stimulating
innovation in new industrial sectors. In the overarching trend towards sustainability,
green TiO, is poised to become a critical component in shaping the future of 3D printing
materials, increasing its presence as a preferred choice for advanced and

environmentally conscious manufacturing worldwide.

Source: https://www.xmtio2.com/green-tio2-for-3d-printing/
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#13 Arkema Supplies Kepstan® PEKK High-
Performance Polymers for Aerospace, Enabling High-
Heat, High-Strength, Lightweight Thermoplastic
Composites

Published Date unknown  Arkema High Performance Polymers  France

| overview

Arkema is strengthening its portfolio of high-performance polymers, particularly
Kepstan® PEKK, to meet the demanding requirements of the aerospace industry.
These materials offer exceptional thermal resistance, mechanical performance, and
advanced processability for lightweight, durable structures, including thermoplastic
composites and additive manufacturing. Arkema's solutions also extend to high-
performance connectors, electrical insulation, and wire & cable systems in harsh flight

environments, underpinning aerospace innovation.
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Key Findings

Arkema is a key supplier of high-performance polymers, notably its Kepstan® PEKK
(Polyetherketoneketone) range, specifically tailored for the highly demanding
applications within the aerospace sector. These materials are characterized by their
exceptional thermal resistance, superior mechanical performance, and advanced
processability. They are crucial for creating lightweight and durable structures, especially
in thermoplastic composites and additive manufacturing, thus supporting the next

generation of aerospace innovation.

Technical Details

Kepstan® PEKK is a semi-crystalline thermoplastic polymer featuring a very high glass
transition temperature and melting point, allowing it to maintain critical mechanical
properties across a wide temperature range. This makes it suitable for extreme
environments, such as high-temperature zones in engines or airframe structures exposed
to aerodynamic heating. Its outstanding strength-to-weight ratio significantly
contributes to aircraft lightweighting, leading to improved fuel efficiency and reduced
CO2 emissions. Furthermore, PEKK exhibits excellent chemical resistance, fatigue
resistance, and creep resistance, ensuring long-term reliability. Being thermoplastic, it is
inherently recyclable and allows for rapid processing and easier repair compared to
thermosets. Its high compatibility with additive manufacturing techniques, such as Fused
Deposition Modeling (FDM) or Fused Filament Fabrication (FFF), enables the rapid

production of complex geometries and prototypes.

Background & Context

The aerospace industry continuously pursues advancements in lightweighting, durability,
safety, and fuel efficiency. Achieving these goals requires high-performance materials
that transcend the limitations of traditional metals. High-performance polymers like
PEKK are increasingly becoming central to new aircraft and spacecraft designs by
replacing metallic components and offering greater design freedom. Concurrently, there
is a growing emphasis on strengthening supply chains and enhancing sustainability,
which makes recyclable and efficiently processable thermoplastic composites particularly

attractive to the industry.



Strategic Significance & Outlook

Arkema's high-performance polymers, including Kepstan® PEKK, are poised to be
foundational enablers for future technological innovations in aerospace. Their adoption
is expected to expand across diverse applications, including lightweight and robust
aircraft structures, next-generation spacecraft components, and advanced defense
systems. The synergy with additive manufacturing will further accelerate the rapid
production of customized parts and the realization of on-demand manufacturing. This
trajectory promises to evolve the aerospace industry towards a more sustainable and
high-performance future, establishing new benchmarks for material science and

engineering globally.

Source: https://hpp.arkema.com/en/markets-and-applications/aerospace/
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#14 ACS Study Reports Integrated Bioprocess for Bio-
Based 4HPAA Polymer from Glucose Using
*Pseudomonas taiwanensis*, Achieving Commercial-
Quality Materials

Published July 02, 2026  ACS Sustainable Chemistry & Engineering - ACS Publications USA

| overview

A study in *ACS Sustainable Chemistry & Engineering* reports an integrated process
for producing a bio-based 4-hydroxyphenylacetic acid (4HPAA) polymer from glucose
using *Pseudomonas taiwanensis*. Researchers engineered multiple biosynthetic
pathways for efficient 4HPAA production and evaluated the effects of strain
engineering, scale-up, and purification on 4HPAA purity. The findings demonstrate
that high-purity bio-based 4HPAA can produce polymers comparable to commercial
counterparts, underscoring the importance of an integrated approach for sustainable

monomer production.
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Key Findings

A study published in *ACS Sustainable Chemistry & Engineering* details a successful
integrated process for producing a bio-based 4-hydroxyphenylacetic acid (4HPAA)
polymer from glucose, utilizing engineered *Pseudomonas taiwanensis*. The research
demonstrates that the high-purity bio-based 4HPAA produced through this method can
yield polymers comparable in quality to commercial counterparts, marking a significant

advancement in sustainable monomer production.

Technical Details

The research team meticulously engineered the metabolic pathways of *Pseudomonas
taiwanensis* to optimize multiple biosynthetic routes, maximizing 4HPAA production
from glucose. Beyond strain engineering, the study thoroughly assessed how bioprocess
scale-up (fermentation) and purification processes impacted the purity and yield of
4HPAA. This integrated approach allowed for the attainment of high-purity 4HPAA.
Subsequent polymerization of this bio-based monomer resulted in polymers that either
matched or, in certain characteristics, potentially surpassed existing petroleum-derived
polymers. This groundbreaking methodology opens new avenues for producing high-
performance polymers from renewable resources, reducing the environmental footprint

of polymer manufacturing significantly.

Background & Context

The plastics industry is increasingly under pressure to reduce its environmental impact
and shift away from fossil fuel dependence towards bio-based materials. However, the
production of bio-based monomers has frequently encountered challenges such as high
costs, low yields, or inconsistent quality. This study presents a comprehensive solution to
these hurdles, demonstrating the feasibility of high-efficiency bio-based monomer
production using microbial platforms. This is a crucial step towards fostering a

sustainable chemical industry and building a robust circular economy for materials.



Strategic Significance & Outlook

The integrated process showcased in this research holds significant potential for
application in the production of other bio-based monomers and polymers. A stable
supply of high-purity bio-based 4HPAA could accelerate the development of sustainable
products across diverse industrial sectors, including packaging, adhesives, coatings, and
even biomedical materials. This would further reduce reliance on fossil-derived
feedstocks and contribute substantially to a more environmentally friendly society.
Future efforts will likely focus on scaling up production and further improving cost
efficiency, driving broader commercial adoption of these sustainable polymer solutions

globally.

Source: https://pubs.acs.org/doi/abs/10.1021/acssuschemeng.6c05131
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#15 Protolabs Alerts Businesses to Upcoming PFAS
Regulations in Minnesota and New Mexico, Advising
Proactive Transition to Alternative Materials by 2032

Published Date unknown Protolabs USA

| overview

Protolabs is providing updates on new PFAS regulatory requirements in Minnesota
and New Mexico, which will significantly impact material selection and production
planning, with compliance deadlines approaching in August 2026 and beyond. Both
states aim to eliminate non-essential PFAS by 2032, requiring businesses to evaluate
current material selections, prepare for reporting, and plan for alternative material
options. Protolabs is offering support services to help navigate these regulatory

changes, emphasizing the urgency for proactive measures.
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Key Findings

Protolabs is issuing an alert regarding new PFAS regulatory requirements taking effect in
Minnesota and New Mexico, with compliance deadlines commencing in August 2026
and extending into subsequent years. These regulations are set to profoundly impact
material selection and production planning across industries. Both states have set
ambitious goals to phase out non-essential PFAS (Per- and Polyfluoroalkyl Substances)
by 2032, urging businesses to immediately evaluate their current material selections,
prepare for mandatory reporting, and actively plan for the adoption of alternative
material options. Protolabs is offering comprehensive support to assist companies in

navigating these complex and critical regulatory changes.

Technical Details

PFAS compounds have been widely used across numerous industries due to their unique
properties, including water and oil repellency, heat resistance, and low friction. However,
these "forever chemicals" are persistent in the environment and have been linked to
potential health concerns. The new regulations in Minnesota and New Mexico aim to
mandate reporting on PFAS content in products and, ultimately, prohibit their use in
specific product categories. Compliance requires businesses to meticulously understand
the composition of all materials used in their products and transition to PFAS-free
alternatives, which may include specific high-performance plastics (other than
fluoropolymers) or ceramic coatings. Protolabs offers expertise in evaluating, testing, and
consulting on manufacturing processes for these alternative materials, ensuring

businesses can comply with regulations effectively and efficiently.

Background & Context

Concerns over PFAS contamination are escalating, leading to similar regulatory trends
not only in the United States but also across the European Union and other global
regions. This has a widespread impact on manufacturing industries, particularly in
electronics, automotive, medical devices, and packaging. It has become imperative for
companies to respond swiftly to regulatory changes and implement PFAS-free solutions
throughout their supply chains to maintain market competitiveness and mitigate legal
risks. This global movement is accelerating the development of more sustainable and

environmentally benign materials and manufacturing processes.



Strategic Significance & Outlook

The PFAS regulations in Minnesota and New Mexico are expected to create a ripple
effect, influencing other states and countries and potentially triggering further tightening
of restrictions globally. Businesses will increasingly need to adopt a "design-for-PFAS-
free" approach, considering alternative material selection from the earliest stages of
product design, rather than merely retrofitting existing products. Service providers like
Protolabs, leveraging their material expertise and rapid manufacturing capabilities, are
poised to play a crucial role in this transition period. They will assist companies in
navigating complex regulatory environments and rapidly bringing compliant new
solutions to market, thereby contributing significantly to both industry sustainability and

public health advancements.

Source: https://www.protolabs.com/help-center/pfas-update/
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#16 Toray to Unveil Ultra-High-Temperature
Preceramic Resin TC1810 and Fast-Cure Prepreg 3960-
FC at Farnborough Airshow for Aerospace Battery and
Thermal Protection

Published July 08, 2026  SpecialChem USA

| overview

Toray Industries, Inc. will showcase its carbon fiber and thermoplastic composite
technologies at the Farnborough International Airshow in July 2026, focusing on
aerospace, space, and defense applications. Key introductions include TC1810, an
ultra-high-temperature polysiloxane-based preceramic resin system for battery
containment and thermal protection, and 3960-FC, a fast-cure variant of their
toughened prepreg system designed for reduced cure times and manufacturing costs.
Toray emphasizes secure supply chains and expanding production capacity to deliver

high-performance material solutions.
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Key Findings

Toray Industries, Inc. is set to showcase its advanced carbon fiber and thermoplastic
composite technologies at the Farnborough International Airshow in July 2026,
specifically targeting the aerospace, space, and defense sectors. Highlights of their
presentation will include TC1810, an ultra-high-temperature polysiloxane-based
preceramic resin system designed for battery containment and thermal protection, and
3960-FC, a fast-cure variant of their toughened prepreg system engineered to
significantly reduce cure times and manufacturing costs. These innovations underscore
Toray's commitment to secure supply chains and expanding production capacity for

high-performance material solutions.

Technical Details

TC1810 is an innovative polysiloxane-based preceramic resin system engineered for
extreme temperature resistance. This material is particularly suited for battery
containment systems in electric aircraft and spacecraft, as well as thermal protection
systems for re-entry vehicles and hypersonic aircraft, where temperatures can be
exceptionally high. Its preceramic properties allow it to exhibit ceramic-like behavior at
temperatures where conventional organic resins would fail, providing superior thermal
stability and fire resistance. The 3960-FC, on the other hand, is a fast-cure variant of
Toray's proven 3960 toughened prepreg system. Its rapid curing characteristics are
designed to drastically shorten the manufacturing cycle times for aerospace
components, thereby contributing to increased production capacity and reduced
manufacturing costs. Both materials retain the fundamental properties of carbon fiber
composites, such as lightweighting, high strength, and high stiffness, while offering

specialized performance for specific demanding challenges.



Background & Context

The aerospace, space, and defense industries are constantly striving for improved
performance, lightweighting, durability, and cost-efficiency. With the development of
electric aircraft, faster flight capabilities, and expanded space exploration, there is an
increasing demand for materials that can withstand harsher environments than
traditional materials. Furthermore, supply chain resilience and sustainability are
becoming critical considerations. Advanced material manufacturers like Toray continually
invest in research and development to meet these industry needs, providing innovative

material solutions that support the future of aerospace technology globally.

Strategic Significance & Outlook

Toray's TC1810 and 3960-FC are poised to significantly impact battery safety, thermal
management, and manufacturing efficiency within the aerospace industry. TC1810, in
particular, could play a crucial role in mitigating thermal runaway risks in high-energy-
density batteries, accelerating the practical implementation of electric propulsion in
aviation. Concurrently, 3960-FC will contribute to higher production rates for next-
generation aircraft, enhancing cost competitiveness. These technological advancements
represent a vital step forward in improving the safety, performance, and sustainability of
the aerospace industry, with their adoption expected to expand further in the coming

years, setting new global standards for material excellence and manufacturing efficiency.

Source: https://www.specialchem.com/polymer-additives/news/carbon-fiber-and-thermoplastic-

composite-technologies-by-toray-at-farnborough-international-airshow
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#17 Adhesives & Composites Reports Bio-Based Epoxy
and Polyester Resins Achieve Comparable or Superior
Performance to Fossil-Derived Materials with Chemical
Recyclability

Published July 07, 2026  Adhesives & Composites Magazine USA

| overview

Adhesives & Composites Magazine reports expanding research in sustainable
materials science for adhesives and composites, driven by the need to reduce carbon
emissions and fossil fuel dependence. The global bio-based polymer market is
projected for significant growth, with new bio-based epoxy and polyester resins
developed from forestry and agricultural byproducts showing promise. These novel
resins offer comparable or superior technical performance to fossil-based materials

and exhibit critical chemical recyclability, advancing circular economy principles.



| N DEPTH

Key Findings

Research in sustainable materials science for adhesives and composites is rapidly
expanding, with a particular focus on novel bio-based epoxy and polyester resins
developed from forestry and agricultural byproducts. These innovative resins are
reported to offer technical performance comparable to, or even superior to, their fossil-
derived counterparts, while critically incorporating chemical recyclability. This
breakthrough addresses the urgent need to reduce carbon emissions and lessen

dependence on fossil fuels within these essential material sectors.

Technical Details

Researchers are developing bioprocesses that utilize biomass, derived from wood, crop
residues, and other organic waste streams, as feedstocks for the synthesis of epoxy and
polyester resins. These bio-based resins inherently boast a lower carbon footprint across
their manufacturing lifecycle compared to traditional petrochemical products. The newly
developed resins are engineered to meet stringent performance criteria, including
adhesive strength, hardness, thermal stability, and chemical resistance, matching or
exceeding the capabilities of existing fossil-based resins. Furthermore, a key design
aspect is their chemical recyclability, allowing them to be depolymerized back into their
original monomers or oligomers after use, facilitating reuse and significantly enhancing
the overall sustainability of the material's lifecycle and contributing to a true circular

economy.

Background & Context

Global industries are facing immense pressure to transition towards sustainable solutions
in response to climate change and resource depletion. The adhesives and composites
sectors, vital for numerous industries such as construction, automotive, aerospace, and
electronics, have historically been heavily reliant on petroleum-derived materials. The
push for carbon emission reduction targets and increasing consumer environmental
awareness are powerful drivers accelerating research and development in bio-based
materials within these fields. The global bio-based polymer market is projected for

substantial growth, indicating a significant shift across the entire material supply chain.



Strategic Significance & Outlook

The technological advancements in bio-based epoxy and polyester resins are set to
further expand the market for sustainable adhesives and composites. These materials are
anticipated for adoption in a wide range of high-value applications, including lightweight
automotive components, wind turbine blades, and eco-friendly building materials. By
offering chemical recyclability, they will also contribute significantly to waste reduction
and improved resource efficiency, thereby shaping the future of the materials industry in
alignment with circular economy principles. This research marks a crucial step towards
achieving both high performance and sustainability, accelerating green innovation across

industrial sectors worldwide.

Source: https://www.adhesivesmag.com/articles/102518-the-latest-sustainable-materials-research-across-

adhesives-and-composites
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#18 Demgy Group Develops FLAXCOMP®: A 100%
Recyclable Bio-Based Thermoplastic Composite from
Flax Fiber and Cornstarch Resin, Matching Glass
Composite Performance

Published July 02, 2026 Demgy France

| overview

Demgy Group has developed FLAXCOMP®, a process combining flax fiber and
cornstarch resin to create a 100% recyclable, bio-based thermoplastic composite. This
breakthrough material offers eco-sustainability, lightweight properties, and excellent
damping capacities for vibrations and shocks. FLAXCOMP® is used for semi-
structural and cosmetic applications in industries including transport, luxury, sport,
and home sectors, providing performance comparable to glass composites with a

positive carbon balance.
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Key Findings

Demgy Group has successfully developed FLAXCOMP®, an innovative process that
combines flax fiber with cornstarch resin to produce a 100% recyclable, bio-based
thermoplastic composite material. This breakthrough material offers a compelling
combination of eco-sustainability, significant lightweight advantages, and exceptional
damping capabilities against vibrations and shocks. Crucially, FLAXCOMP® provides
performance comparable to conventional glass composites, all while maintaining a

positive carbon balance.

Technical Details

FLAXCOMP® utilizes naturally derived flax fibers as reinforcement and a cornstarch-
derived resin as the matrix, resulting in a fully bio-based thermoplastic composite. This
unique combination ensures the material is lightweight yet possesses robust structural
strength and rigidity. A key attribute is its superior vibration damping capacity, which is
highly beneficial for applications in automotive, aerospace, and sports equipment where
noise reduction and comfort are paramount. As a thermoplastic, FLAXCOMP® can be re-
melted and re-formed, facilitating easy recycling during manufacturing and at the end of
its product life. This significantly contributes to waste reduction and efficient resource

utilization, aligning with circular economy principles.

Background & Context

Today's industries are grappling with the dual challenges of reducing environmental
impact and enhancing sustainability. In the field of composites, a major issue has been
the difficulty in recycling many high-performance materials. Against this backdrop, the
development of "green composites” utilizing natural fibers and bio-based resins has
accelerated globally. The creation of FLAXCOMP® aligns perfectly with this trend,
positioning Demgy Group as an innovator in a market increasingly demanding

environmentally conscious products and sustainable material solutions.



Strategic Significance & Outlook

FLAXCOMP® is anticipated for broad adoption across semi-structural and cosmetic
applications, including interior components for transport, luxury product casings, sports
equipment, and residential building materials. Its high recyclability and excellent
performance characteristics make it a crucial element for companies aiming to meet
environmental targets while enhancing product competitiveness. Through FLAXCOMP®,
Demgy Group is expected to further promote the adoption of sustainable material
solutions within industries and drive the growth of the bio-based composite market. This
represents a significant step towards achieving a more circular economy and advancing

sustainable manufacturing practices worldwide.

Source: https://www.demgy.com/en/page/technologies/flaxcomp-bio-composite

Collected: July 10, 2026 | Automated Research System (Gemini API)


https://www.demgy.com/en/page/technologies/flaxcomp-bio-composite

#19 High-Performance Polymers and Recycling
Technologies Enhance Energy Efficiency in Construction

Published July 09, 2026  Plastics Industry Association  USA

I OVERVIEW

In the construction sector, plastics, especially high-performance polymer materials,
are significantly contributing to energy efficiency through improved insulation,
reduced air leakage, and efficient glazing systems. This contribution is further
bolstered by advancements in recycled content, take-back programs, and bio-based
polymer research that enhance the environmental performance of plastic building
materials. Emerging technologies such as aerogel-enhanced foam insulation and
phase-change materials embedded in polymer matrices are expected to drive future

efficiency gains.
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Key Findings

Plastics, particularly high-performance polymer materials, are playing an indispensable
role in enhancing energy efficiency within the construction sector. They primarily achieve
this through superior insulation properties, effective sealing to reduce air leakage, and
the development of highly efficient glazing systems, all of which significantly lower the

energy consumption of buildings.

Technical Details

Plastics used in construction include polyurethane (PUR), polystyrene (PS), and polyvinyl
chloride (PVC), which are widely employed as insulation in walls, roofs, and floors. For
instance, PUR foam offers exceptionally high thermal resistance due to its closed-cell
structure, minimizing heat loss. PVC window frames, with their excellent airtightness,
prevent energy leakage for heating and cooling, and when combined with double
glazing or low-emissivity (Low-E) coatings, further reduce heat transfer. Recent initiatives
include increasing the use of recycled plastic content and expanding take-back programs
for used plastic building materials, which improve the environmental footprint of plastics.
Furthermore, new technologies like aerogel-enhanced foam insulation and phase-
change materials (PCMs) embedded in polymer matrices are under development,
promising to revolutionize the thermal performance of building materials and drive

significant future efficiency gains.

Background & Context

The global building sector accounts for a substantial portion of total energy
consumption, making improved energy efficiency an urgent imperative for climate
change mitigation and sustainable development. Government regulations, stringent
building codes, and growing consumer environmental awareness are driving the demand
for higher-performance and more environmentally friendly building materials. Plastics,
due to their versatility, durability, and lightweight nature, are crucial materials in meeting

these evolving requirements.



Strategic Significance & Outlook

Plastics will continue to play a central role in advancing energy efficiency in construction.
Their integration with cutting-edge technologies like aerogels and phase-change
materials will further boost their performance, accelerating the adoption of next-
generation buildings such as net-zero energy buildings and passive houses. Moreover,
the increasing incorporation of bio-based polymers and advanced recycling technologies
will enhance the sustainability of plastic building materials, contributing significantly to
the overall reduction of the construction industry's environmental impact. This evolution
ensures that plastics remain a critical component in shaping a more energy-efficient and

sustainable built environment globally.

Source: https://www.plasticsindustry.org/articles/how-plastics-contribute-to-energy-efficiency-in-

construction/
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#20 Hexcel Innovates Composite Technologies with
Rapid-Curing HexPly M51 Prepreg and 15% Bio-Based
Carbon Content HexPly M949 for High-Rate
Production

Published July 03, 2026  Engineer Live UK

| overview

Hexcel is advancing composite technologies with innovations like HexPly M51, a
rapid-curing prepreg for high-rate press molding of primary structural parts, and
HexPly M949, a toughened, rapid-curing epoxy prepreg with 15% bio-based carbon
content for automotive applications. The company emphasizes circularity,
transforming recycled carbon fiber into prepregs and developing hot melt Towpreg
for faster filament winding. Hexcel focuses on delivering an optimal balance of speed,

efficiency, and performance for aerospace, defense, space, and automotive markets.
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Key Findings

Hexcel is making significant strides in composite technology, introducing innovative
products such as HexPly M51, a rapid-curing prepreg designed for high-rate press
molding of primary structural components. Additionally, they have unveiled HexPly
M949, a toughened, rapid-curing epoxy prepreg that incorporates 15% bio-based
carbon content, specifically aimed at automotive applications. The company is also
emphasizing a strong commitment to circularity by converting recycled carbon fiber into
new prepregs and developing hot melt Towpreg for accelerated filament winding

processes.

Technical Details

HexPly M51 is engineered for efficiency, enabling rapid curing and high-rate molding
suitable for primary structural parts in aerospace, significantly reducing manufacturing
cycle times. This allows for the high-volume production of complex components,
contributing to lower manufacturing costs and increased throughput. HexPly M949 is a
toughened, rapid-curing epoxy prepreg developed with automotive applications in mind.
Its unique feature is the inclusion of 15% bio-based carbon content, which offers a lower
environmental footprint compared to traditional fossil-derived materials, while
maintaining exceptional mechanical properties and fast-cure capabilities. Furthermore,
Hexcel is actively developing hot melt Towpreg for faster filament winding, a process that
enhances both efficiency and performance, particularly for manufacturing large

structures and components with intricate geometries.

Background & Context

Modern industries, especially aerospace, defense, and automotive, are under continuous
pressure to meet concurrent demands for lightweighting, high performance, cost-
efficiency, and sustainability. Composite materials are key to addressing these
requirements, but their manufacturing processes have often been characterized by
lengthy lead times and high costs. Hexcel's latest innovations directly tackle these core
industry challenges by streamlining manufacturing processes and reducing

environmental impact, thereby driving the adoption of advanced composites.



Strategic Significance & Outlook

These new prepreg systems from Hexcel are expected to accelerate productivity in the
aerospace industry and boost the adoption of sustainable composites in the automotive
sector. Specifically, materials like HexPly M949, with its bio-based carbon content, will
play a crucial role in helping automotive manufacturers meet their carbon emission
reduction targets. The integration of recycled carbon fiber and the advancements in hot
melt Towpreg also support the composite industry's transition towards a more circular
economy, representing significant steps towards a greener and more efficient future.
Through these technologies, Hexcel is poised to strengthen its leadership in a wide

range of high-performance markets globally.

Source: https://engineerlive.com/how-hexcels-latest-innovations-are-paving-way-composite-

advancement/
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#21 IMG Group Launches Everbio Innovation Hub with
€15 Million from C2 Capital Partners, Advancing
Circular Polymer Innovation Including Solvent-Free
perPETuity® Delamination for Virgin-Quality PET

Published July 02, 2026  TexData International =~ Germany

perPETuity®

| overview

IMG Group has launched the Everbio Innovation Hub, supported by €15 million in
financing from C2 Capital Partners, to accelerate circular polymer innovation in
Portugal. The hub integrates Evertis (PET-based packaging films), Selenis (specialty
copolyester resins), Renascis (advanced multilayer recycling), and Renewis (renewable
energy). Its primary goal is to develop and commercialize next-generation recycled
and bio-based polymer materials and technologies, including the solvent-free
perPETuity® delamination technology for producing virgin-quality PET from complex

multilayer plastics.
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Key Findings

IMG Group has announced the launch of the Everbio Innovation Hub in Portugal, backed
by €15 million in financing from C2 Capital Partners, with the aim of driving circular
polymer innovation. This hub is specifically focused on the development and
commercialization of next-generation recycled and bio-based polymer materials and
technologies, notably including the solvent-free perPETuity® delamination technology,

which promises to produce virgin-quality PET from complex multilayer plastics.

Technical Details

The Everbio Innovation Hub integrates four key business entities under the IMG Group
umbrella: Evertis, specializing in PET-based packaging films; Selenis, focusing on
specialty copolyester resins; Renascis, dedicated to advanced multilayer recycling; and
Renewis, providing renewable energy solutions. This integrated approach allows for
comprehensive coverage of the polymer value chain, from material development to
recycling and energy provision. The solvent-free perPETuity® delamination technology is
a particular highlight. It enables the separation of PET layers from complex multilayer
plastics without the use of solvents, allowing for the recovery of high-purity PET
monomers. This breakthrough means that virgin-quality PET can be efficiently produced
from previously difficult-to-recycle multilayer plastic waste, holding significant potential

for achieving a circular economy in the packaging industry.

Background & Context

The issue of plastic waste remains a global challenge, with multilayer plastics posing a
particular problem due to their complex composition of different plastic types, making
them difficult to process with conventional recycling methods. Consequently, much of
this waste has historically been incinerated or sent to landfills. In this context, the
development of chemical recycling and advanced physical recycling technologies is a
pressing necessity. IMG Group's Everbio Innovation Hub offers a comprehensive solution
to this challenge, contributing to the broader industry goals of reducing reliance on

fossil fuels and mitigating environmental impact.



Strategic Significance & Outlook

The establishment of the Everbio Innovation Hub and its €15 million funding will
significantly accelerate research and development in circular polymer technologies. The
commercialization of the perPETuity® technology is expected to lead to a dramatic
increase in the use of recycled PET in food packaging and other high-value applications.
Furthermore, by combining this with the development of bio-based polymers, the
plastics industry can transition towards a more sustainable and resource-efficient future,
with IMG Group establishing itself as a key driver of the circular economy. This initiative
is poised to set new benchmarks for innovation and sustainability within the global
plastics industry, impacting how materials are designed, produced, and recycled

worldwide.

Source: https://www.texdata.com/news/Man-MadeFibers/23001.html
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#22 ACS Reports Machine Learning Extends
Contaminant Persistence Modeling from Small
Molecules to Polymers, Providing Decision-Ready
Predictions

Published Date unknown  American Chemical Society (ACS) USA

| overview

A presentation by the American Chemical Society (ACS) details the scaling of machine
learning (ML) to model contaminant persistence from small molecules to polymers
across various environments. This research defines endpoints beyond single numbers,
including partitioning, degradation rates, and time-resolved degradation profiles.
Focusing on case studies like hydroxyl radical reaction rates via semi-supervised
learning and polymer biodegradation using curated datasets, the aim is to provide
coordinated, decision-ready predictions across different materials, enhancing

environmental risk assessment and sustainable material design.
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Key Findings

A presentation by the American Chemical Society (ACS) highlights the significant
expansion of machine learning (ML) applications to model contaminant persistence, now
scaled to encompass a wide range of substances from small molecules to complex
polymers in diverse environmental settings. This advanced approach goes beyond
predicting single numerical endpoints, instead defining more comprehensive metrics
such as partitioning coefficients, degradation rates, and time-resolved degradation

profiles, offering a richer understanding of environmental fate.

Technical Details

The research showcases several case studies where ML algorithms are deployed,
including predicting hydroxyl radical reaction rates using semi-supervised learning
techniques and modeling polymer biodegradation based on meticulously curated
datasets. ML algorithms analyze vast amounts of chemical structural data and
environmental conditions to build predictive models that estimate how long
contaminants will persist in the environment. This capability allows for a more rapid and
accurate assessment of complex contaminant behavior across diverse material classes,
which was previously challenging with traditional experimental or computational
chemistry methods. By leveraging ML, researchers and policymakers can gain objective
data for making more sustainable material choices and anticipating environmental

impacts from the early stages of material design.

Background & Context

The question of how long chemicals and materials persist in the environment and their
potential impact on ecosystems and human health is a critical focus for global
environmental regulations and the pursuit of sustainability. With the escalating crisis of
plastic waste, accurately predicting the biodegradability and environmental fate of
polymer materials has become indispensable for developing new materials and
conducting thorough risk assessments. Machine learning emerges as a powerful tool to
address these challenges, accelerating the convergence of environmental chemistry and

materials science through data-driven approaches.



Strategic Significance & Outlook

Machine learning-driven contaminant persistence modeling is expected to play an
increasingly vital role in environmental risk assessment, material design, and regulatory
policy formulation. The technology aims to provide integrated, decision-ready
predictions across various material categories, enabling companies to develop more
environmentally responsible products and governments to formulate more effective
environmental policies. In the future, continuous advancements in ML model accuracy
and expanded predictive scope are anticipated to significantly contribute to global
contaminant management and drive a sustainable materials revolution, impacting
everything from product development cycles to global environmental protection

initiatives.

Source: https://acs.digitellinc.com/p/s/machine-learning-modeling-of-contaminant-persistence-from-

small-molecules-to-polymers-663635

Collected: July 10, 2026 | Automated Research System (Gemini API)


https://acs.digitellinc.com/p/s/machine-learning-modeling-of-contaminant-persistence-from-small-molecules-to-polymers-663635
https://acs.digitellinc.com/p/s/machine-learning-modeling-of-contaminant-persistence-from-small-molecules-to-polymers-663635

#23 Swiss Startup Depoly Launches Pilot Plant for PET
Chemical Depolymerization

Published Date unknown  Plastics Today  Switzerland

| overview

Swiss startup Depoly has commissioned a pilot plant for the chemical
depolymerization of PET plastics, enabling the efficient recovery of high-purity
monomers from mixed PET waste. This technology facilitates the production of virgin-
quality recycled PET, including food-contact grades, addressing limitations of
mechanical recycling. The initiative marks a significant step towards accelerating a

circular economy for plastics.
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Key Findings

Swiss startup Depoly has successfully launched its pilot plant, demonstrating a
groundbreaking chemical recycling process for post-consumer PET plastics. This facility is
capable of depolymerizing various forms of PET waste, including mixed and colored
plastics, into their base monomers, paving the way for high-quality recycled PET

production.

Technical / Clinical Details

Depoly's proprietary technology employs a chemical depolymerization method that
breaks down PET polymers into purified terephthalic acid (PTA) and monoethylene glycol
(MEG), the foundational building blocks of PET. Unlike traditional mechanical recycling,
this process can handle contaminated or mixed PET waste streams, which are typically
difficult to recycle into high-value products. The recovered monomers possess purity
levels comparable to virgin raw materials, allowing them to be re-polymerized into new
PET resin suitable for demanding applications, including food-grade packaging. The pilot
plant’s operation will provide critical data on process efficiency, scalability, and economic

viability, validating its potential for industrial deployment.

Background & Context

The global plastics industry faces immense pressure to reduce waste and adopt more
sustainable practices. PET, widely used in bottles, packaging, and textiles, represents a
significant portion of plastic waste. While mechanical recycling has its merits, it often
leads to downcycling due to material degradation or contamination. Chemical recycling,
as demonstrated by Depoly, offers a promising solution by enabling infinite recycling
loops and producing high-quality output that can directly replace virgin materials. This
advancement is crucial for brand owners and manufacturers committed to increasing

their recycled content targets and achieving true circularity.



Strategic Significance & Outlook

The successful commissioning of Depoly's pilot plant signifies a major leap forward in
PET recycling technology. The ability to transform diverse PET waste into virgin-quality
monomers could unlock new feedstock sources for the plastics industry and reduce
reliance on fossil resources. Depoly aims to scale this technology to commercial levels,
potentially through licensing agreements and strategic partnerships worldwide. This
could fundamentally alter the PET value chain, fostering a more sustainable and

resource-efficient future for plastics production and consumption.

Source: https://www.plasticstoday.com/materials/swiss-startup-depoly-launches-pet-depolymerization-

plant
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#24 ACMA Announces New Technology for Large-Scale
Recycling of Composite Wind Turbine Blades

Published Date unknown  ACMA (American Composites Manufacturers Association) USA

| overview

The American Composites Manufacturers Association (ACMA) has announced a new
technology enabling large-scale recycling of end-of-life composite wind turbine
blades. This breakthrough reduces landfill waste and promotes a circular economy by
reusing valuable composite materials. It offers a sustainable solution for difficult-to-

recycle glass fiber reinforced composites, significantly improving the wind energy

industry's environmental footprint.
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Key Findings

The American Composites Manufacturers Association (ACMA) has announced an
innovative new technology that enables the large-scale recycling of end-of-life
composite wind turbine blades. This technology is poised to enhance the sustainability

of the wind energy industry and provide a long-term solution to its waste challenges.

Technical / Clinical Details

The announced recycling technology primarily targets wind turbine blades made from
glass fiber reinforced polymers (GFRP). The process involves shredding the blades,
followed by efficient separation of the resin from the fibers. The separated glass fibers
can then be utilized as raw materials in cement manufacturing or repurposed as fillers in
new composite materials. Furthermore, some variations of the technology are exploring
pyrolysis or solvolysis to convert the resin components into monomers or fuel oil,
thereby upcycling them into higher-value products. This technology is expected to
improve recycling efficiency, diverting large volumes of composite waste previously
destined for landfills into new resources. Notably, in life cycle assessments (LCA), the
utilization of recycled fibers in cement production has shown contributions to reducing

carbon emissions.

Background & Context

While wind energy is rapidly expanding globally as a clean power source, the disposal of
end-of-life wind turbine blades presents a new environmental challenge. Large, durable
composite blades are difficult to break down and consume significant landfill space. To
address this issue, the composites industry and wind energy sector have invested
substantial effort in developing effective recycling solutions. The new technology
announced by ACMA offers a promising answer to this long-standing problem, essential
for maintaining wind energy's 'green' image. Policymakers and environmental

organizations also strongly support the advancement of such recycling technologies.



Strategic Significance & Outlook

This large-scale recycling technology is expected to enhance the sustainability of wind
turbine blades and accelerate the transition towards a circular economy model. ACMA
plans to strengthen collaborations with industry partners to promote further
commercialization and widespread adoption of this technology. In the future, materials
derived from this recycling process are anticipated to be widely utilized in construction,
automotive, and other composite material markets, creating new value and enabling
efficient resource utilization. This will significantly reduce the wind energy industry's

environmental footprint and contribute to building a more sustainable energy future.

Source: https://acmanet.org/new-technology-for-large-scale-recycling-of-composite-wind-blades/

Collected: July 10, 2026 | Automated Research System (Gemini API)


https://acmanet.org/new-technology-for-large-scale-recycling-of-composite-wind-blades/

#25 SNS Insider Forecasts Chemical Recycling Market
to Reach USD 25.79 Billion by 2035, Driven by
Accelerated Circular Economy Investments

Published July 06, 2026  GlobeNewswire  Global
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| overview

GlobeNewswire reports, citing SNS Insider, that the global chemical recycling market
is projected to reach USD 25.79 billion by 2035. This growth is primarily fueled by
accelerated investments in the circular economy and efforts to address plastic waste,
with depolymerization and pyrolysis technologies leading the market. It marks a

significant trend driving sustainability in the plastics industry.
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This article provides an overview of a market research report distributed by SNS Insider

via GlobeNewswire.

Report Overview

This detailed report by SNS Insider analyzes the growth trajectory and key trends of the
global chemical recycling market. With the worldwide increase in plastic waste and the
growing need to efficiently process types of plastics that are challenging for traditional
mechanical recycling, chemical recycling is emerging as an indispensable solution for
achieving a true circular economy. The report offers market segmentation by market size,
technology type (pyrolysis, depolymerization, solvent extraction, gasification), plastic
type (PE, PP, PET, PS, etc.), end-use industry, and region, including market forecasts from
2024 to 2035.

Key Findings

According to publicly available research findings, the global chemical recycling market is
projected to reach an impressive size of USD 25.79 billion by 2035, with a stable
Compound Annual Growth Rate (CAGR) of XX% (specific figures available in the full
report) throughout the forecast period. This rapid growth is strongly propelled by
tightening environmental regulations, increasing international awareness of the plastic
waste problem, and substantial investments in the circular economy model. In particular,
depolymerization technology, which produces high-purity recycled plastics enabling
entry into high-value markets such as food-contact applications, and pyrolysis
technology, capable of processing diverse mixed plastics, are highlighted as major
drivers of market growth. Increased R&D investment by leading companies and the

formation of strategic partnerships also contribute to market expansion.



About the Publisher

SNS Insider is a global company providing market research, industry analysis, and
consulting services. The company offers detailed market insights across various industry
sectors, assisting clients in making data-driven strategic decisions. It excels at providing
comprehensive information on the latest market trends, competitive analysis, and growth

opportunities.

Source: https://www.globenewswire.com/news-release/2026/07/06/3322273/0/en/chemical-recycling-
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#26 IDTechEx Releases Research on Materials Shaping
the Future of Advanced Semiconductor Packaging

Published Date unknown |DTechEx Global

| overview

IDTechEx has published research on material technologies defining the future of
advanced semiconductor packaging. The analysis highlights high-performance
polymers as crucial for enabling more powerful, miniaturized, and reliable
semiconductor devices. Material innovations in heterogeneous integration, 3D
packaging, thermal management, and novel interconnection technologies are key

drivers for next-generation electronics.



| N DEPTH

Key Findings

Market research firm IDTechEx has published detailed research focusing on the key
material technologies shaping the future of advanced semiconductor packaging. This
study emphasizes that polymeric materials, in particular, play a critical role in enhancing

performance, miniaturization, and reliability in next-generation semiconductor devices.

Technical / Clinical Details

The research comprehensively analyzes the multifaceted role of key polymeric materials
in advanced semiconductor packaging. Specifically, it highlights high-performance
dielectric materials (low-k polymers), thermal management materials (high thermal
conductivity polymer composites), adhesives and encapsulants (reliable thermosetting
resins and thermoplastic epoxies), and photoresist materials for redistribution layers
(RDLs). These materials are indispensable for enabling advanced packaging techniques
such as heterogeneous integration, 3D stacking, and fan-out packaging. For instance,
low-k polymers reduce signal delay and enhance high-frequency performance. Thermally
conductive polymer composites efficiently dissipate heat from densely packed chips,
contributing to stable device operation and extended lifespan. The research elaborates
on how these materials facilitate the realization of fine-pitch circuit patterns and multi-

layered structures, thereby reducing overall packaging size and cost.

Background & Context

The semiconductor industry faces the limits of Moore's Law, and integrated circuit
performance improvements are increasingly dependent not just on physical
miniaturization but on innovations in packaging technology. Particularly for cutting-edge
applications such as Al, 5G, loT, and autonomous driving, higher processing power, lower
power consumption, high-speed communication, and miniaturization are demanded.
Achieving these requires shortening interconnection distances between chips, enhancing
signal integrity, and efficient thermal management, with advanced polymeric materials at
their core. Material selection and design significantly influence the final product's

performance and reliability, making innovation in this area critically important.



Strategic Significance & Outlook

IDTechEx's research forecasts strong continued growth in the advanced semiconductor
packaging market, with a corresponding surge in demand for high-performance
polymeric materials. Specifically, environmentally friendly materials, self-healing
polymers, and flexible/stretchable polymeric materials will expand applications in
emerging markets such as wearable devices and flexible electronics. Collaboration
among material manufacturers, semiconductor manufacturers, and packaging service
providers will be key to accelerating innovation in this field. This technology holds the
potential to push the performance boundaries of next-generation electronic products

and create new market opportunities.

Source: https://www.idtechex.com/en/research-article/materials-shaping-the-future-of-advanced-
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#27 Sumitomo Chemical to Acquire Koei Chemical
Company, Limited as Wholly-Owned Subsidiary to
Strengthen Business Portfolio

Published July 02, 2026  SUMITOMO CHEMICAL Japan

| overview

Sumitomo Chemical announced the execution of a share exchange agreement to
make Koei Chemical Company, Limited a wholly-owned subsidiary, a strategic move
aimed at strengthening its business portfolio. This acquisition is expected to create
synergies by integrating Koei Chemical's specialized technologies, products, and
customer base into Sumitomo Chemical's extensive operations. The integration will
enhance product offerings, R&D capabilities, and overall market competitiveness in

key chemical segments.
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Sumitomo Chemical Co., Ltd. announced on July 2, 2026, the signing of a share exchange
agreement to acquire Koei Chemical Company, Limited, making it a wholly-owned
subsidiary. This strategic acquisition is a pivotal step for Sumitomo Chemical to fortify its

extensive business portfolio and enhance its competitive edge in specific market areas.

Key Achievements and Strategic Significance

The full acquisition of Koei Chemical represents a core component of Sumitomo
Chemical's strategy to optimize its business structure and drive growth. This integration
is anticipated to generate significant synergies by incorporating Koei Chemical's
specialized technologies, product offerings, and customer base. The expected outcomes
include an expanded product lineup, enhanced research and development capabilities,

and the establishment of a more efficient production system.

Technical and Business Details

Koei Chemical is recognized for its strengths in specific chemical product segments, and
its technological prowess and market presence are complementary to Sumitomo
Chemical's existing businesses. Through this acquisition, Sumitomo Chemical aims to

establish competitive advantages in the following areas:

¢ Integrated and Expanded Product Portfolio: By combining the product ranges of
both companies, Sumitomo Chemical will be able to offer more comprehensive

solutions to its customers.

e R&D Synergies: The merger of Koei Chemical's specialized expertise with Sumitomo
Chemical's extensive R&D resources is expected to accelerate new product

development and technological innovation.

e Market Share Expansion: The combined strengths of both companies in specific

market segments will bolster their overall market presence.



Background and Industry Context

The chemical industry is currently experiencing intense global competition and
increasing demands for sustainability, leading to a wave of mergers, acquisitions, and
business restructuring. Major players like Sumitomo Chemical are actively investing in
growth sectors and optimizing their portfolios to secure long-term growth and
profitability. The acquisition of Koei Chemical is positioned as an aggressive move by
Sumitomo Chemical to secure future growth drivers within this dynamic industry

landscape.

Strategic Significance and Outlook

Sumitomo Chemical plans to maximize synergy effects quickly through the efficient
allocation of management resources and optimization of business operations with Koei
Chemical. This integration aims not only to enhance corporate value but also to expand
value propositions for customers and contribute to a sustainable society. Future
developments in the integration process and the new business opportunities arising

from it will be closely watched.

Source: https://www.sumitomo-chem.co.jp/english/news/category-yearly/newsreleases/2026/
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#28 Washington State University Develops Low-Toxicity
Method to Transform Waste Wind Turbine Blades into
Stronger Thermoplastics

Published July 03, 2026  Energies Media (Washington State University study) USA
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| overview

Researchers at Washington State University have pioneered a low-toxicity method for
recycling glass fiber-reinforced polymer (GFRP) from decommissioned wind turbine
blades. The process effectively breaks down thermoset composites using a mild zinc
acetate solution, enabling the recovery of glass fibers and resins. These recovered
materials can then be blended into new, high-strength thermoplastic composites,
offering a scalable and practical solution for a significant waste challenge in

renewable energy.
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Researchers at Washington State University have announced a groundbreaking low-

toxicity process for recycling glass fiber-reinforced polymer (GFRP) from discarded wind
turbine blades. This innovative discovery addresses one of the most pressing challenges
facing the wind energy industry: the sustainable disposal of massive, end-of-life turbine

blades, providing an economically viable and environmentally responsible solution.

Key Findings and Technical Details

e Low-Toxicity Recycling Process: The team developed a method to effectively break
down thermoset composites using a mild zinc acetate solution. This chemical
approach offers a significantly lower environmental footprint and enhanced safety
compared to conventional methods like pyrolysis or mechanical grinding, which often

lead to fiber degradation or secondary pollution.

e High-Value Material Recovery: The process efficiently separates and recovers both
the glass fibers and the constituent resins. Crucially, the recovered glass fibers retain
their original structural integrity and strength. The resins, once separated, can be
blended into new thermoplastic composites. Demonstrating a significant material
upgrade, these new composites were shown to be even stronger than the original

blade material.

¢ Production of Stronger Thermoplastic Composites: By combining the recovered
materials with virgin thermoplastics, the technology enables the creation of new
materials with superior mechanical properties. This expands the potential applications
to high-strength, lightweight components in industries such as automotive and

construction, where demand for advanced materials is high.

e Scalability and Practicality: The method has been validated at a laboratory scale and
shows considerable promise for industrial-scale implementation. Its reliance on a
relatively simple chemical process suggests it could be scaled up with fewer

complexities and lower capital expenditure compared to other recycling technologies.



Background and Industry Context

While wind power is a cornerstone of clean energy, its blades, made from epoxy resin
and glass fiber composites, are notoriously difficult to recycle. With an average lifespan
of 20-25 years, the volume of decommissioned blades is rapidly increasing, leading to
vast quantities being sent to landfills. This presents a major sustainability challenge for
the renewable energy sector. The Washington State University research offers a critical
pathway to dramatically reduce this environmental burden and transform waste into

valuable resources, moving closer to a truly circular economy for wind energy.

Strategic Significance and Outlook

This pioneering recycling technology not only significantly enhances the sustainability of
the wind energy industry but also represents a crucial step towards achieving a circular
economy. The recovered materials hold potential for manufacturing new, high-
performance products across various sectors, including automotive and construction.
Further research and development, coupled with industrial partnerships, will be key to

the successful commercialization and widespread adoption of this promising technology.

Source: https://energiesmedia.com/wsu-recycle-wind-turbine-blades/
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#29 European REWIND Project Repurposes
Decommissioned Wind Turbine Blades for EV
Components, Achieves Over 90% Mechanical Behavior
Prediction Accuracy

Published July 08, 2026  SpecialChem (REWIND project)  Europe

| overview

The European REWIND project has successfully repurposed decommissioned wind
turbine blades into high-value applications such as electric vehicle components and
insulation materials. Coordinated by AIMPLAS, the initiative developed composite
recycling technologies to maximize resin recovery and preserve fiber quality. A key
achievement is the validation of a model that predicts the mechanical behavior of
these repurposed materials with over 90% accuracy, supporting the European wind

sector's goal to eliminate landfill disposal of blades.
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The European REWIND project has announced a significant breakthrough in sustainable
materials, successfully repurposing decommissioned wind turbine blades into new, high-
value products such as electric vehicle (EV) components and high-performance
insulation materials. This achievement addresses a critical sustainability challenge for the
wind energy industry and significantly contributes to the advancement of the circular

economy.

Key Findings and Technical Details

e High-Value Applications: The REWIND project has established processes to utilize
recovered composite materials for lightweight EV components and high-efficiency
insulation materials for buildings. This creates new market value for what was

previously a waste stream, aligning with sustainable development goals.

e Advanced Recycling Technologies: The project developed sophisticated recycling
technologies designed to maximize resin recovery from composite materials while
preserving the quality of reinforcing fibers, such as glass and carbon fibers. This is
crucial for ensuring the performance and integrity of the recycled products, allowing

them to compete with virgin materials.

e High-Accuracy Predictive Modeling: A notable technical achievement is the
validation of a model that predicts the mechanical behavior of components
manufactured from recycled materials with over 90% accuracy. This robust predictive
capability provides engineers and designers with the confidence to specify and utilize
these sustainable materials in demanding applications, bridging the gap between

recycled content and stringent performance requirements.

Background and Industry Context

The global expansion of wind power has brought with it the escalating problem of end-
of-life wind turbine blades. Made from durable composite materials, these blades are
notoriously difficult to recycle using conventional methods, often ending up in landfills.
The European Union has set an ambitious target for the wind sector to achieve zero
landfill disposal of blades by 2025. Initiatives like the REWIND project are therefore vital
in meeting these environmental targets and fostering a more sustainable energy

infrastructure.



Strategic Significance and Outlook

The success of the REWIND project demonstrates that decommissioned wind turbine
blades are not merely waste but valuable resources capable of supporting new
industries. Widespread adoption of these recycling technologies can significantly reduce
the environmental footprint of the wind energy sector while simultaneously fostering job
creation and economic value. Continued collaboration among industries, research
institutions, and policymakers will be essential to commercialize these recycling methods

and expand their application into a broader range of products and markets.
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